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17. The following fees are submitted: 
Basic National Fee (37 CFR L492(a)(l)-(5)): 

is Search report has been prepared by the EPO or JPO $860.00 

o International Preliminary Examination Fee paid to USPTO (37 CFR 1.482) $690.00 

□ No International Preliminary Examination Fee paid to USPTO (37 CFR 1.482) 

but International Search Fee paid to USPTO (37 CFR 1.445(a)(2)) $710.00 

□ Neither International Preliminary Examination Fee (37 CFR 1.482) nor 

International Search Fee (37 CFR 1.445(a)(2)) paid to USPTO $1000.00 

□ International Preliminary Examination Fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCT Article 33(l)-(4) $100.00 



ENTER APPROPRIATE BASIC FEE AMOUNT 



860.00 



Surcharge of $130.00 for furnishing the oath or declaration later than □ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 



Claims 



Number Filed 



Number Extra 



Rate 



Total Claims 



37 



-20 



17 



x $18.00 



306.00 



400.00 



Independent Claims 



8 



-3 



x $80.00 



Multiple Dependent Claims (if applicable) 



4- $270.00 



270.00 



TOTAL OF ABOVE CALCULATIONS 



1,836.00 



Reduction by Vi for filing by small entity, if applicable. Small Entity Status is 
averted pursuant to 37 CFR 1.27 for this application. 



SUBTOTAL 



1,836.00 



fctocessing fee of $130.00 for furnishing the English translation later than □ 20 □ 30 
Months from the earliest claimed priority date (37 CFR 1.492(f)). 



TOTAL NATIONAL FEE 



1,836.00 



Pie for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
Mcompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. 



TOTAL FEES ENCLOSED 



$ 1,836.00 



Amount to be: 



Refunded: 



Charped: 



a. ia A check in the amount of $1,836.00 



to cover the fees is enclosed. 



to cover the above fees. 



b. □ Please charge my Deposit Account Number 02-0200 in the amount of 

A duplicate copy of this sheet is enclosed, 
c h The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account Number 02-0200. A duplicate copy of this sheet is enclosed. 
Note: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or 

(b)) must be filed and granted to restore the application to pending status. 
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Document of value 

This invention relates to a document of value such as a paper of value or ID 
card with a security element having an optically variable material that conveys dif- 
ferent color effects at different viewing angles. The invention further relates to a foil, 
a multilayer transfer material and a printing ink with such an optically variable mate- 
rial. 

In view of the high quality of color copies it is necessary to provide documents 
of value such as bank notes, ED cards or the like with additional security elements 
that are uncopiable or not copiable true to the original. For this purpose one fre- 
quently uses optically variable devices such as holograms, interference layer ele- 
ments or liquid-crystal materials that convey different color effects at different view- 
ing angles. The interplay of colors of said devices constitutes a very striking, visu- 
ally easily recognized security feature so that a photocopy not having said interplay 
of colors can be distinguished from an original document very easily even by a lay- 
man. However, optically variable devices are accessible to machine testing only un- 
der certain conditions and with high technical effort. 

EP 0 435 029 Bl describes a document of value with an optically variable, liq- 
uid-crystal security feature. One uses as security elements in particular liquid-crystal 
polymers that constitute a plastic-like solid with a distinctive color change at room 
temperature after suitably oriented production. They can be used to produce differ- 
ent types of security elements. One can thus coat plastic foils with a layer of liquid- 
crystal polymers and then cut the resultant sheet of material into narrow bands or 
threads that can be embedded in paper or other materials as security threads. It is 
also proposed in EP 0 435 029 Bl to produce transfer bands containing in their layer 
structure a layer of liquid-crystal polymers. Besides optically variable properties, 
liquid-crystal materials also possess Hght-polarizing properties that are exploited to 
make the security element additionally accessible to machine testing. Since light 
polarization is only a weak effect that is greatly impaired by environmental influ- 
ences such as dirt, folds or bends in the document of value, however, the measuring 
effort for reliable automated testing is very high. 



The invention is therefore based on the problem of proposing a document of 
value with an optically variable security element having not only a visually well rec- 
ognized optically variable effect but also improved machine-readability. 

The invention is based on the surprisingly simple idea of not improving the 
machine-readability of the optically variable material itself but combining the opti- 
cally variable material with at least one feature substance that is easily and reliably 
machine-readable while not impairing the visually visible, optically variable effect 
of the optically variable material. Accordingly, the inventive security element has an 
optically variable material that conveys different color effects at different viewing 
angles, and a feature substance that does not impair the visually visible, optically 
variable effect of the optically variable material and is machine-testable. The secu- 
rity element can be prepared as a separate element and then connected with the ob- 
ject of value to be protected, or produced directly on the object of value, for example 
in the form of a printed image. 

As a feature substance one can use for example luminescent substances, elec- 
trically conductive polymers or carbon blacks, IR-absorbent substances, but also 
magnetic materials or thermochromic materials. Preferably, one uses feature sub- 
stances transparent in the visible spectral region. 

In the case of luminescent substances, suitable ones are specifically substances 
luminescing outside the visible spectral region with narrow emission bands that are 
very well detectable by machine. One preferably uses inorganic luminescent sub- 
stances, but depending on the application it may also be expedient to use other lumi- 
nescent substances. 

Magnetic materials frequently possess a black or dark inherent color. If the 
quantity concentration is accordingly dosed, however, they can nevertheless be used 
very advantageously as a feature substance in accordance with the invention. The 
dark magnetic materials absorb the diffuse stray radiation in the surroundings of the 
optically variable material, thereby strengthening the brilliance of the optically vari- 
able effect. 

As an optically variable material one can use for example liquid-crystal mate- 
rials, preferably liquid-crystal polymer materials or also interference layer materials. 



It has proved especially advantageous if the optically variable material is present in 
the form of pigments or particles with a suitable particle size, distribution and shape 
factor since the latter can be admixed to any other materials. One can choose be- 
tween pigments with body color and ones without body color. The latter are largely 
transparent so that their color effect is greatly codetermined by the background. But 
one can also use microencapsulated liquid crystals. 

According to a preferred embodiment, the security element consists of a color 
layer applied at least in partial areas of the document of value. The color layer con- 
sists at least of a binder and liquid-crystal pigments dispersed therein as well as fea- 
ture substances. If the color layer is applied by a printing process, for example 
screen printing, flexography or intaglio printing, the printing ink contains optically 
variable pigments in 10 to 30 wt% and feature substance in 0.01 to 30 wt% based on 
the binder, depending on the feature substance used. If the feature substance used is 
a luminescent substance, one adds 0.01 to 30 wt%, preferably 0.01 to 10 wt%, in the 
case of magnetic materials 5 to 80 wt%, preferably 10 to 20 wt%. If electrically con- 
ductive polymers are used for the feature substance, the electrically conductive poly- 
mer can also form the binder of the color layer. 

Alternatively, the security element can also be present in the form of a thread 
or band that is either disposed completely on the surface of the document of value or 
freely accessible only partially on the surface of the document of value as a so-called 
window security thread. The security element in this case has a plastic material con- 
taining for example the optically variable material and feature substance. Alterna- 
tively, one can apply a color layer containing the optically variable material and fea- 
ture substance to the plastic material at least in certain areas. According to another 
variant, the security element has an electrically conductive plastic material on or in 
which the optically variable material is disposed. 

According to another embodiment of the invention, the security element can 
also consist of a plastic foil containing the optically variable material and feature 
substance. Said plastic foil can be used for example as a protective layer for certain 
areas of the document of value or as an all-over cover foil, for example in the case of 
ID cards. 



It is likewise possible to add the optically variable material and feature sub- 
stance to plastic pellets that are then processed into finished plastic parts. This can 
be done for example by extrusion or injection molding. 

Finally, it is also possible to form the security element as a multilayer transfer 
element in whose layer structure the optically variable material and feature sub- 
stance are disposed. The transfer element can be executed as a self-supporting label 
consisting of a carrier layer on or in which the optically variable layer and feature 
substance are disposed. Alternatively, the transfer element can have no carrier layer. 
In this case the transfer element is produced with the aid of a hot stamping foil 
whose carrier band is removed after transfer of the transfer element, i.e. the security 

t 

element. 

Feature substance and optically variable material need not fundamentally be 
applied simultaneously to the object of value, however. One can for example first 
apply the feature substance and then dispose the optically variable material there- 
over. This procedure is especially advantageous if the feature substance used is dark 
magnetic material or electrically conductive carbon black and the optically variable 
material is largely transparent material without, or with little, body color. In this case 
the feature substance is first applied in the form of a printed image and then in the 
same area a layer of optically variable material that may also cover gaps present in 
the printed image of the feature substance. Since the dark background absorbs the 
radiation passing through the optically variable material as well as stray radiation, 
the optically variable effect is especially evident in the area of the magnetic printed 
image. 

The forgery-proofiiess of this security element can be additionally increased if 
a magnetic material is used as the feature substance and carbon black is admixed to 
the magnetic layer. Concentrations of 1 to 5 wt% of carbon black already yield good 
electric conductivity that is readily detectable by machine. 

Another way of additionally increasing forgery-proofiiess is to apply the fea- 
ture substance in the form of a coding or alphanumeric information. In the simplest 
case, the coding is a bar code. If the coding is not to be visually visible, the sur- 
roundings of the coding can be provided in register with a camouflage layer that 



cannot be distinguished visually from the coding but contains no feature substance. 
Such camouflaging may also be expedient if the layer containing feature substance 
is transparent since the layer might be recognizable at a glancing angle. 

During machine testing of the security element, several different properties can 
be evaluated. Most optically variable materials, in particular liquid-crystal materials, 
are transparent in the IR spectral region. If said materials are combined with a lumi- 
nescent substance transparent in the visible spectral region and emitting in the IR 
spectral region, the spectral response in the visible and infrared wave ranges can be 
evaluated to detect the optically variable material during machine testing. Simulta- 
neously, one must test at the same place the special physical property, for example 
luminescence or electric conductivity of the feature substance. 

If the feature substance is not transparent one can nevertheless apply the same 
measuring principle. In this case one uses as a reference value the superposition of 
the spectra of optically variable material and feature substance in the visible spectral 
region. 

The optically variable material can finally also be combined with thermochro- 
mic materials whose color change can be detected with a suitable optical sensor. As 
thermochromic materials one can use for example suitable liquid-crystal materials 
that show a defined color change and have short reaction times. 

The forgery-proofhess of the inventive security element can finally be in- 
creased further by using a plurality of optically variable materials and/or feature 
substances that may be disposed in the same or different layers of the security ele- 
ment. 

If a liquid-crystal material is used as an optically variable material, additional 
information can also be incorporated in this layer. Liquid crystals have the property 
of dispersing unpolarized incident light into components with different polarization. 
Depending on the chemical composition of the liquid-crystal material, only one of 
these components is reflected. This property can be used according to the invention 
for representing information. For example, one can produce any desired information 
with a printing ink containing left-handed liquid-crystal material. The surroundings 
of this information is printed in register with an ink containing right-handed liquid- 
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crystal material. Both inks show the same appearance under normal illumination so 
that the information cannot be recognized under normal illumination conditions. The 
information only becomes recognizable when viewed through a suitable polarization 
filter since the radiation passing through the polarization filter is reflected only by 
one of the liquid-crystal materials so that a brightness contrast arises between the 
two printed layers. 

One or both of the liquid-crystal materials can additionally have thermochro- 
mic properties so that suitable heating of said material, for example by the body heat 
of a finger, produces a color change that is testable by machine and/or visually. 

If both liquid-crystal materials have thermochromic properties one obtains fur- 
ther interesting variants. For example the materials can be chosen so that they show 
a color change at the same temperature but the perceptible colors are different. In 
this way one can likewise represent information that becomes recognizable, disap- 
pears or alters its content through heating. One preferably uses materials that look 
the same under normal conditions and show different colors in contrast with each 
other through heating. It is also possible to use materials that become transparent or 
opaque through heating. 

The additional thermochromic property can be incorporated directly via the 
chemical formulation of the liquid-crystal materials. For optimal control of the indi- 
vidual properties, however, it is also recommendable to mix a plurality of liquid- 
crystal materials, each of the liquid-crystal materials having a special property. That 
is, one can select for example two basic liquid-crystal components that have right- or 
left-handed properties and matching reflective behavior but are not thermochromic. 
These are mixed with corresponding thermochromic liquid-crystal materials. 

The inventive security element can moreover be used not only for protecting 
documents of value such as bank notes, ID cards, passports, shares or the like, but 
can also be disposed on or in any desired objects to be protected, for example tick- 
ets, books, CDs, packages of any kind, etc. 

Further advantages and embodiments of the invention will be explained with 
reference to the figures, in which: 

Fig. 1 shows an inventive document of value, 



Fig. 2 shows an embodiment of the inventive security element, 

Fig. 3 shows another embodiment of the inventive security element, 

Fig. 4 shows another embodiment of the inventive security element, 

Fig. 5 shows another embodiment of the inventive security element, 

Fig. 6 shows another embodiment of the inventive security element, 

Fig. 7 shows another embodiment of the inventive security element, 

Fig. 8 shows another embodiment of the inventive security element, 

Fig. 9 shows another embodiment of the inventive security element in a front 

view, 

Fig. 10 shows a special embodiment of an inventive liquid-crystal layer with 
right- and left-handed polarization properties. 

Fig. 1 shows inventive security document 1 in the form of a bank note. So- 
called window security thread 2 is woven into said bank note, passing directly to the 
surface of the paper in certain areas 3. The areas of thread 2 located therebetween 
within the paper web are shown by dash lines in the figure. Document of value 1 
additionally has print 4 produced with an inventive printing ink. Print 4 forms the 
inventive security element. Since one does not normally produce the entire print of 
the document of value with the inventive printing ink, this is a locally limited secu- 
rity element, as indicated by area 5 limited by dash-dotted lines in Fig. 1. If neces- 
sary, however, the entire print can be done with the inventive ink. 

The inventive printing ink contains an optically variable material, for example 
liquid-crystal pigments or interference layer pigments, as well as at least one ma- 
chine-readable feature substance. The optically variable pigments can have a body 
color if the print is to be rather opaque. In case information or color layers located 
therebelow are to remain visible, one uses translucent optically variable materials 
without body color. 

The machine-readable feature substance may be luminescent substances trans- 
parent in the visible spectral region. Transparent feature substances offer the advan- 
tage of not impairing the visual color effect of the optically variable material and not 
appearing visually otherwise in any way. Since forgers generally confine themselves 
to imitating the visual impression of an object of value, these forgeries can be dis- 



covered very easily by checking the machine-detectable property of the feature sub- 
stance. 

It is also possible to use magnetic pigments, in particular black magnetic pig- 
ments. The concentration of magnetic pigments must, however, be chosen so that the 
visual impression of the optically variable pigments is not impaired. If the magnetic 
pigments are added in low concentrations, they even support the optical effect of the 
optically variable pigments since they absorb the diffuse stray radiation. 

Fig. 2 shows another embodiment of the inventive security element In this 
case it is security thread 20 that, as already shown in Fig. 1, can be embedded in the 
bank note as a window security thread. It consists of carrier material 6 that can be 
transparent plastic material. Disposed on said carrier material is optically variable 
layer 7 containing feature substance 8. Optically variable layer 7 may be executed as 
a printed layer or likewise as a foil layer. In the case of a color layer, feature sub- 
stance 8 can constitute the binder for example. 

Fig. 3 shows another embodiment of inventive security element 21. In this case 
it is self-supporting foil 9 that has both the optically variable effect and feature sub- 
stance 8. Said foil can be applied in the form of labels for product protection to any 
kind of object to be protected. It can alternatively also serve as a cover foil, for ex- 
ample for passports or ID cards. Foil 9 can also be cut into bands or threads of a cer- 
tain width, however, that are fastened to a document of value or product, or embed- 
ded in a paper of value as a window thread. 

Fig. 4 shows inventive transfer material 22 in whose layer structure the opti- 
cally variable material and feature substance are disposed. It consists of carrier foil 
10 that can be provided with separation layer 1 1 in order to permit the layer structure 
to be detached from the carrier band. Layer 12 can be formed as a foil layer or also 
as a printed layer and contains both feature substance 8 and the optically variable 
material. On layer 12 one may finally dispose adhesive layer 13, preferably a hot- 
melt adhesive layer. The layer sequence of transfer material 22 can of course be 
supplemented by additional layers depending on the application. If layer 12 is a 
printed layer, for example, it may be expedient to dispose another protective layer 



between separation layer 1 1 and layer 12 in order to protect the security element 
from harmful environmental influences after transfer to the document of value. 

A feature substance can likewise be incorporated into said protective layer. 
Another alternative provides for incorporating the feature substance only in said pro- 
tective layer so that layer 12 contains only the optically variable material. 

Said transfer material 22 is then contacted with the document of value to be 
protected and subjected to pressure and/or heat in the areas to be transferred so that 
the layer structure located on carrier material 10 bonds firmly with the document 
material and remains on the document when carrier material 10 is then removed. 

Transfer material 22 can also be used analogously to above-described self- 
supporting foil 9 for protecting any other desired objects. 

Fig. 5 shows document of value 14 with another embodiment of inventive se- 
curity element 23 in cross section. Document of value 14 bears dark-colored print 16 
containing feature substance. Printed image 16 can represent for example a coding 
or alphanumeric information. Disposed thereover in a large-surface area is optically 
variable material 15 having no or little body color. This may be for example liquid- 
crystal polymer material or also interference layer material, as sold under the trade 
name IRIODINE® by Merck. It is preferably admixed in the form of pigments to a 
printing ink or brushing paint that is applied to the document. The visual effect of 
optically variable material 15 stands out clearly in the area of dark printed image 16 
while it is only very weakly recognized in the remaining areas due to the transpar- 
ency of the optically variable material and the diffuse stray radiation that occurs. 

Dark printed image 16 can be produced by means of a printing ink containing 
magnetic pigment, or a printing ink with another feature substance admixed thereto. 
This may be for example a black IR-transparent ink with one or more luminescent 
substances emitting in the IR spectral region admixed thereto. Alternatively, one can 
use a printing ink containing carbon black and having an electric conductivity easily 
tested by machine. 

Additional protection can be obtained if printed image 16 consists of a ma- 
chine-detectable printing ink only in certain areas. That is, parts of entire printed 
image 16 are printed with a dark ink containing neither magnetic pigment nor lumi- 



- 10- 



nescent substance and the remaining parts are produced with the ink containing fea- 
ture substance. This permits not only the existence of the feature substance to be 
detected in the area of the optically variable material during machine testing, but 
additionally its distribution evaluated. 

The ink used for producing printed image 16 can of course also contain a plu- 
rality of feature substances, for example a mixture of magnetic pigments and lumi- 
nescent substances. It is also possible to use a plurality of optically variable materi- 
als. 

This embodiment according to Fig. 5 is especially advantageous if high- 
resolution images are to be produced with the aid of optically variable printing inks. 
Due to the necessary pigment size and the platelike shape of most optically variable 
materials, the latter cannot be printed in the form of fine, high-resolution patterns, 
for example guilloches with a line thickness smaller than 0. 1 mm as a positive or 
negative printed image. They are therefore usually applied by screen printing. Fine 
line thicknesses of less than 0.1 mm, on the other hand, can usually be obtained only 
by offset, indirect letterpress or similar processes. The feature substances can now 
be processed with these printing processes so that inks with feature substances can 
be printed with high resolution. This has the consequence that the visual effect of the 
optically variable material nevertheless appears as a high-resolution pattern in the 
finished security element due to the dark background. 

Alternatively, the high-resolution pattern can be printed with a conventional 
dark to black ink that is supplemented by an adjoining pattern containing feature 
substance. The layer containing feature substance is preferably transparent in this 
case. 

Fig. 6 shows document of value 14 on which another embodiment of inventive 
security element 24 is disposed. Security element 24 consists of magnetic layer 32 
containing carbon black components 17. Disposed on said layer is translucent opti- 
cally variable layer 15 additionally containing luminescent substance 18. Lumines- 
cent substance 18 may be for example a luminescent substance transparent in the 
visible spectral region and emitting in the visible spectral region under UV illumina- 
tion. 
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This easily produced security element has several properties testable by ma- 
chine and visually. One can thus use for visual testing both the optically variable 
material and the emission of the luminescent substance excitable by UV light. For 
machine evaluation one can detect the magnetic properties and the luminescence 
emission under UV illumination. Additionally, one can evaluate the electric conduc- 
tivity produced by the carbon black admixture. 

Fig. 7 shows a similar embodiment of inventive security element 25. Here, too, 
magnetic layer 32 with admixed carbon black is first applied to document of value 
14. On said layer one then provides layer 19 containing a luminescent substance 
emitting in the IR spectral region. Finally, one disposes thereover optically variable 
layer 15 transparent in the IR spectral region. 

The layers shown in Figs. 6 and 7 do not have to be disposed congruently over 
each other, as shown in the figures. The magnetic layer can thus be applied in the 
form of a printed image, similarly to Fig. 5. The same applies to luminescent layer 
19. The layers containing feature substances can also be disposed side by side, pref- 
erably directly adjacent to each other. 

Fig. 8 shows another embodiment of inventive security element 26 wherein the 
feature substance is applied in the form of a coding. In the example shown, a layer 
containing feature substance is provided on document 14 in the form of a bar code 
that consists of spaced-apart areas 30. Intermediate areas 3 1 are filled with a layer 
containing no feature substance but visually showing the same appearance as areas 
30. Over layers 30, 31 one disposes optically variable layer 15. 

Such an embodiment is especially advantageous if the optically variable mate- 
rial is a quasi transparent interference-layer or liquid-crystal material whose color 
effect is strongly accentuated by a dark background. In this case the color effect of 
layer 15 is accentuated in the entire area of dark to black areas 30, 3 1 but not the 
entire area has feature substance. The feature substance used may be for example an 
IR-absorbent substance. Said substance may simultaneously be magnetic. Areas 31 
are in this case preferably printed with an IR-transparent layer. 

According to another embodiment, only areas 30 may be provided, i.e. areas 3 1 
with a camouflaging effect in the visible spectral region may be omitted. 
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Fig. 9 shows a front view of a special embodiment of the inventive security 
element that combines the teachings and embodiments explained with reference to 
Figs. 5 and 8. Said security element 27 consists of a colored, preferably dark or 
black, print having in certain areas gaps 38 in the form of patterns or alphanumeric 
characters. In the area of print 36 there is additionally bar code 37 showing the same 
appearance under normal illumination conditions as print 36 so that bar code 37 is 
not to be recognized visually. In Fig. 9 bar code 37 has been accentuated in clearly 
recognizable fashion for reasons of clearness, however. Unlike print 36, the ink with 
which bar code 37 was produced contains a machine-detectable feature substance, 
preferably an IR-absorbent substance. The printed image composed of components 
36, 37, 38 is covered all over by translucent layer 39, preferably a liquid-crystal 
layer. As explained above, the optically variable effect of layer 39 stands out clearly 
primarily in the area of prints 36, 37. 

Security element 27 can be produced in different ways. Thus, prints 36, 37 can 
be printed in register side by side. That is, if print 36 is produced in the first printing 
cycle, the areas of bar codes 37 also remain unprinted in said printing cycle and 
form gaps in print 36. In the second printing cycle, bar code 37 is supplemented with 
ink containing feature substance. Alternatively, prints 36, 37 can be disposed one 
over the other. It must thereby be heeded that the ink of print 36 must not impair the 
machine-readability of bar code 37. 

According to another variant, both print 36 and print 37 can contain a feature 
substance, the feature substances differing with respect to a physical property. One 
preferably uses IR-absorbent substances whose absorption peaks are in different 
spectral regions. 

The security element can be designed more elaborately and thus also with 
higher forgery-proofiiess if the optically variable layer is composed of a plurality of 
optically variable materials with different physical properties. A special embodiment 
of such an optically variable layer is shown in Fig. 10. Fig. 10 only shows a front 
view of optically variable layer 39 shown in Fig. 9. In this case, optically variable 
layer 39 is composed of two materials with different properties. One of the optically 
variable materials is disposed in area 40 and the other in area 41. Area 41 has the 
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form of alphanumeric characters in the example shown. Areas 40, 41 can also have 
any other contour form, however. 

One preferably produces areas 40, 41 using for liquid-crystal materials with 
different light-polarizing properties. Depending on the chemical composition of the 
liquid-crystal material, only light with a certain polarization is reflected. The chemi- 
cal composition can be chosen so that two liquid-crystal materials look the same 
visually but reflect differently polarized light. 

If areas 40, 41 shown in Fig. 10 are covered with such liquid-crystal materials 
the information represented by areas 41 cannot be recognized under normal viewing 
conditions. The information becomes recognizable only when layer 39 is viewed 
through a polarization filter passing only light of one polarization direction. 

According to another embodiment, the liquid-crystal materials disposed in ar- 
eas 40, 41 can additionally be provided with a feature substance, for example a lu- 
minescent substance. Both liquid-crystal materials can be provided with the same or 
different feature substances, such as two different luminescent or thermochromic 
substances. A luminescent and a thermochromic substance are also possible since 
the feature substances do not need to have the same testable property. If the security 
element is to have thermochromic properties, the liquid-crystal materials can also be 
chosen so as to have both different polarization properties and different thermo- 
chromic properties. 

One can thus use for area 40 a liquid-crystal material having left-handed prop- 
erties and showing a color change when subjected to body heat. At the same time the 
material is provided with a first luminescent substance transparent in the visible 
spectral region. Area 41, however, is covered with a right-handed liquid-crystal ma- 
terial that likewise shows a color change when subjected to body heat, but contrasts 
in color with that of the liquid-crystal material in area 40. Said second liquid-crystal 
material is also provided with a second luminescent substance transparent in the 
visible spectral region. The emission wavelengths of the two luminescent substances 
differ, however. This permits the information represented by areas 40, 41 and not 
recognizable under normal viewing conditions to be made visible or detected with 
the aid of polarization filters via the polarizing properties of the liquid-crystal mate- 
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rials, by heating via the thermochromic properties of the liquid crystals or by excita- 
tion of the emission of the luminescent substances. 

This way of designing the optically variable layer explained with reference to 
Fig. 10 can of course also be used in all other embodiments explained. 

It is likewise possible to provide the printed layer sequences shown in Figures 
5, 6, 7, 8 and 9 on a security thread or in a transfer material. The transfer material 
can be formed either as a hot stamping foil or as label material. 
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APPENDIX OF MARKED-UP VERSION OF CLAIMS 

1 (Amended). A document of value (1 , 14) such as a paper of value or ID card 
[with] comprising a security element (23, 24, 25, 26, 27) having at least one optically 
variable material (15, 39, 40, 41) that conveys different color effects at different 
viewing angles, and at least one machine-readable feature substance (16, 17, 18, 
1 9, 30, 37) that does not impair [the] a visually visible optically variable effect of the 
optically variable material (4, 15), the feature substance (16, 17, 18, 19, 30, 37) 
being present in the form of a coding or alphanumeric information. 

2(Amended). [A] The document of value (1, 14) according to claim 1, 
[characterized in that] wherein the security element (23, 24, 25, 26, 27) [consists of] 
comprises a printed image having a first printed layer (1 6, 37) containing the feature 
substance (17, 30, 32), said printed layer being in the form of the coding or 
alphanumeric information, and an optically variable material (15, 39, 40, 41) 
disposed over said printed layer (16, 37). 

3(Amended). [A] The document of value according to claim [1 or] 2, 
[characterized in that] wherein the security element (26, 27) has a second printed 
layer (31, 36) containing no feature substance that is disposed in register with the 
first printed layer (1 6, 37) and shows the same visual appearance as the first printed 
layer (16, 37). 

4(Amended). [A] Ihe document of value (1, 14) according to [at least one of 
claims 1 to 3, characterized in that] claim 2. wherein the first printed layer has a dark, 
preferably black, color. 



5(Amended). [A] The document of value (1 , 14) according to [at least one of 
claims 1 to 4, characterized in that] claim 1, wherein the security element (23, 24, 25, 
26, 27) has two liquid-crystal materials (40, 41 ) with different polarization properties. 



International Application No. PCT/E POO/0 1428 
Attorney Docket: PLAS3002/JEK 

6(Amended). A document of value (1,14) such as a paper of value or ID card 
[with] comprising a security element (5) having at least one optically variable material 
that conveys different color effects at different viewing angles, and at least one 
machine-readable feature substance that does not impair [the] a visually visible 
optically variable effect of the optically variable material, the optically variable 
material and the feature substance being disposed in one layer (4) and said layer (4) 
being present in the form of information. 

7(Amended). [A] The document of value (I, 14) according to claim 6, 
[characterized in that] wherein the layer (4) is present on the document of value (1 ) 
in the form of a print. 

8(Amended). [A] The document of value (1, 14) according to claim 6 [or 7, 
characterized in that] , wherein the layer (4) has a binder of electrically conductive 
material and optically variable pigments dispersed therein. 

9(Amended). [A] The document of value (1 , 14) according to [at least one of 
claims 1 to 7, characterized in that] claim 1 or 6, wherein the security element (5, 23, 
24, 25, 26, 27) is disposed on a plastic foil that is connected with the document of 
value (1, 14). 

1 0(Amended). [A] The document of value (1,14) such as a paper of value or 
ID card [with] comprising a security element (21 ) having at least one optically variable 
material that conveys different color effects at different viewing angles, and at least 
one machine-readable feature substance (8) that does not impair [the] a visually 
visible optically variable effect of the optically variable material, the optically variable 
material and the feature substance (8) being disposed in one layer and said layer 
being a self-supporting plastic foil (9). 
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11 (Amended). [A] The document of value (1, 14) according to [at least one of 
claims 1 to 10, characterized in that] claim 10. wherein the plastic foil (9) is present 
in the form of a thread or band that is freely accessible at least partially on the 
surface of the document of value (1 ). 

12(Amended). [A] The document of value (1) according to [at least one of 
claims 1 to 10, characterized in that] claim 10, wherein the plastic foil (9) is present 
in the form of a label that is applied to the document of value (1 ). 

1 3(Amended). [A] The document of value (1,14) according to [at least one of 
claims 1 to 10, characterized in that] claim 10, wherein the plastic foil (9) forms a 
cover foil of the document of value. 

14(Amended). [A] The document of value (1, 14) according to [at least one of 
claims 1 to 13, characterized in that] claim 1 , 6 or 1 0. wherein the optically variable 
material (4, 7, 9, 15) is a liquid-crystal material. 

1 5(Canceled). [A document of value (1,14) according to at least one of claims 
1 to 14, characterized in that the optically variable material (4, 7, 9, 15) is a liquid- 
crystal polymer material or microencapsulated liquid-crystal material.] 

1 6(Amended). [A] The document of value (1,14) according to [at least one of 
claims 1 to 13, characterized in that] claim 1, 6 or 10. wherein the optically variable 
material (4, 7, 9, 15) is an interference layer material. 

1 7(Amended). [A] The document of value (1,14) according to [at least one of 
claims 1 to 16, characterized in thatl claim 1 , 6 or 1 0. wherein the optically variable 
material (4, 7, 9, 1 5) is selected from the group consisting of a pigment [or] and a 
particle with suitable size and shape factor. 
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1 8(Canceled). [A document of value (1,14) according to at least one of claims 
1 to 17, characterized in that the machine-readable feature substance (8, 18, 19) is 
transparent in the visible spectral region.] 

1 9(Amended). [A] The document of value (1,14) according to [at least one of 
claims 1 to 18, characterized in thatl claim 1 , 6 or 1 0. wherein the machine-readable 
feature substance (8, 19) is a material luminescing including a substance that is 
luminescent outside the visible spectral region. 

20(Canceled). [A document of value (1, 14) according to claim 19, 
characterized in that the luminescent substance is an inorganic luminescent 
substance.] 

21 (Amended). [A] Ihe document of value (1,14) according to [at least one of 
claims 1 to 20, characterized in thatl claim 1 . 6 or 1 0. wherein the machine-readable 
feature substance (8) is an IR-absorbent material. 

22(Amended). [A] Ihe document of value (1 , 1 4) according to [at least one of 
claims 1 to 21 , characterized in that] claim 1. 6 or 10, wherein the security element 
is present on the document of value as a multilayer transfer element in whose layer 
structure the optically variable material and feature substance are disposed. 

23(Amended). A foil (9) [having] comprising at least one optically variable 
material (7, 9,15, 39, 40, 41 ) that conveys different color effects at different viewing 
angles, [characterized in that] wherein the foil (9) additionally has at least one 
machine-readable feature substance (8) that does not impair [the] a visually visible 
optically variable effect of the optically variable material. 
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24(Canceled). [A foil (9) according to claim 23, characterized in that the foil 
(9) consists of a polymer material in which optically variable pigments and the feature 
substance (8) are embedded.] 

25(Canceled). [A foil (9) according to claim 23, characterized in that the foil 
(9) consists of a liquid-crystal or electrically conductive polymer material in which the 
feature substance (8) is embedded.] 

26(Canceled). [A foil according to at least one of claims 23 to 25, 
characterized in that a security element (23, 24, 25, 26, 27) is disposed on the foil 
(9), said element consisting of a printed image having a first printed layer (16, 37) 
containing the feature substance (1 7, 30, 32), and an optically variable material (15, 
39, 40, 41) disposed over said printed layer (16, 37).] 

27(Amended). A multilayer transfer material (22) [having] comprising at least 
one optically variable material (12) that conveys different color effects at different 
viewing angles, [characterized in that] wherein the transfer material (22) additionally 
has at least one machine readable feature substance (8) that does not impair [the] 
a visually visible optically variable effect of the optically variable material (12). 

28(Canceled). [A multilayer transfer material (22) according to claim 27, 
characterized in that the transfer material is formed as a hot stamping foil or label 
material.] 

29(Amended). A printing ink [having] comprising at least one binder and one 
optically variable material that conveys different color effects at different viewing 
angles, [characterized in that] the printing ink additionally [has] including at least one 
machine-readable feature substance (8) that does not impair [the] a visually visible 
optically variable effect of the optically variable material. 
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30(Canceled). [A printing ink according to claim 29, characterized in that the 
printing ink contains optically variable pigments in 10 to 30 wt% and feature 
substance in 0.01 to 30 wt%, preferably 0.01 to 10 wt%, based on the binder.] 

31 (Amended). Plastics pellets, [characterized in that the plastic pellets have] 
comprising at least one optically variable material that conveys different color effects 
at different viewing angles and at least one machine-readable feature substance that 
does not impair [the] a visually visible optically variable effect of the optically variable 
material. 

32(Canceled). [Use of a foil (9) according to at least one of claims 23 to 26 for 
producing security elements or documents of value.] 

33(Canceled). [Use of a multilayer transfer material (22) according to claim 
27 or 28 for producing security elements or documents of value.] 

34(Canceled). [Use of a printing ink according to claim 29 for security printing, 
in particular printing papers of value.] 

35(Amended). A method for testing a document of value made according to 
claim 1 , [characterized in that] wherein the existence of the optically variable material 
is tested in a first step and the feature substance is tested in the area of the optically 
variable material in a second step. 
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APPENDIX OF CLAIMS 

1 (Amended). A document of value (1, 14)such as a paper of value or ID card 
comprising a security element (23, 24, 25, 26, 27) having at least one optically 
variable material (15, 39, 40, 41) that conveys different color effects at different 
viewing angles, and at least one machine-readable feature substance (16, 17, 18, 
19, 30, 37) that does not impair a visually visible optically variable effect of the 
optically variable material (4, 15), the feature substance (16, 17, 18, 19, 30, 37) 
being present in the form of a coding or alphanumeric information. 

2(Amended). The document of value (1,14) according to claim 1 , wherein the 
security element (23, 24, 25, 26, 27) comprises a printed image having a first printed 
layer (16, 37) containing the feature substance (17, 30, 32), said printed layer being 
in the form of the coding or alphanumeric information, and an optically variable 
material (15, 39, 40, 41) disposed over said printed layer (16, 37). 

3(Amended). The document of value according to claim 2, wherein the 
security element (26, 27) has a second printed layer (31 , 36) containing no feature 
substance that is disposed in register with the first printed layer (16, 37) and shows 
the same visual appearance as the first printed layer (16, 37). 

4(Amended). The document of value (1,14) according to claim 2, wherein the 
first printed layer has a dark, preferably black, color. 

5(Amended). The document of value (1 , 14) according to claim 1 , wherein the 
security element (23, 24, 25, 26, 27) has two liquid-crystal materials (40, 41) with 
different polarization properties. 

6(Amended). A document of value (1,14) such as a paper of value or ID card 
comprising a security element (5) having at least one optically variable material that 
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conveys different color effects at different viewing angles, and at least one machine- 
readable feature substance that does not impair a visually visible optically variable 
effect of the optically variable material, the optically variable material and the feature 
substance being disposed in one layer (4) and said layer (4) being present in the 
form of information. 

7(Amended). The document of value (1,14) according to claim 6, wherein the 
layer (4) is present on the document of value (1 ) in the form of a print. 

8(Amended). The document of value (1,14) according to claim 6, wherein the 
layer (4) has a binder of electrically conductive material and optically variable 
pigments dispersed therein. 

9(Amended). The document of value (1, 14) according to claim 1 or 6, 
wherein the security element (5, 23, 24, 25, 26, 27) is disposed on a plastic foil that 
is connected with the document of value (1, 14). 

10(Amended). The document of value (1 , 14) such as a paper of value or ID 
card comprising a security element (21 ) having at least one optically variable material 
that conveys different color effects at different viewing angles, and at least one 
machine-readable feature substance (8) that does not impair a visually visible 
optically variable effect of the optically variable material, the optically variable 
material and the feature substance (8) being disposed in one layer and said layer 
being a self-supporting plastic foil (9). 

11 (Amended). The document of value (1, 14) according to claim 10, wherein 
the plastic foil (9) is present in the form of a thread or band that is freely accessible 
at least partially on the surface of the document of value (1). 
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1 2(Amended). The document of value (1 ) according to claim 1 0, wherein the 
plastic foil (9) is present in the form of a label that is applied to the document of value 
(1). 

1 3(Amended). The document of value (1,14) according to claim 1 0, wherein 
the plastic foil (9) forms a cover foil of the document of value. 

14(Amended). The document of value (1 , 14) according to claim 1, 6 or 10, 
wherein the optically variable material (4, 7, 9, 15) is a liquid-crystal material. 

15(Canceled). 

16(Amended). The document of value (1, 14) according to claim 1,6 or 10, 
wherein the optically variable material (4, 7, 9, 15) is an interference layer material. 

17(Amended). The document of value (1, 14) according to claim 1, 6 or 10, 
wherein the optically variable material (4, 7, 9, 15) is selected from the group 
consisting of a pigment and a particle with suitable size and shape factor. 

18(Canceled). 

19(Amended). The document of value (1, 14) according to claim 1, 6 or 10, 
wherein the machine-readable feature substance (8, 19) is a material luminescing 
including a substance that is luminescent outside the visible spectral region. 

20(Canceled). 

21 (Amended). The document of value (1, 14) according to claim 1, 6 or 10, 
wherein the machine-readable feature substance (8) is an IR-absorbent material. 
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22(Amended). The document of value (1, 14) according to claim 1, 6 or 10, 
wherein the security element is present on the document of value as a multilayer 
transfer element in whose layer structure the optically variable material and feature 
substance are disposed. 

23(Amended). A foil (9) comprising at least one optically variable material (7, 
9 ,15, 39, 40, 41) that conveys different color effects at different viewing angles, 
wherein the foil (9) additionally has at least one machine-readable feature substance 
(8) that does not impair a visually visible optically variable effect of the optically 
variable material. 

24(Canceled). 

25(Canceled). 

26(Canceled). 

27(Amended). A multilayer transfer material (22) comprising at least one 
optically variable material (12) that conveys different color effects at different viewing 
angles, wherein the transfer material (22) additionally has at least one machine 
readable feature substance (8) that does not impair a visually visible optically 
variable effect of the optically variable material (12). 

28(Canceled). 

29(Amended). A printing ink comprising at least one binder and one optically 
variable material that conveys different color effects at different viewing angles, the 
printing ink additionally including at least one machine-readable feature substance 
(8) that does not impair a visually visible optically variable effect of the optically 
variable material. 
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30(Canceled). 

31 (Amended). Plastics pellets, comprising at least one optically variable 
material that conveys different color effects at different viewing angles and at least 
one machine-readable feature substance that does not impair a visually visible 
optically variable effect of the optically variable material. 

32(Canceled). 

33(Canceled). 

34(Canceled). 

35(Amended). A method for testing a document of value made according to 
claim 1 , wherein the existence of the optically variable material is tested in a first step 
and the feature substance is tested in the area of the optically variable material in a 
second step. 

S:\Producer\jek\PLASCHKA - PLAS3002\appendix of claims.wpd 



-5- 



- 15- 



Patent claims 

1. A document of value (1, 14) such as a paper of value or ID card with a secu- 
rity element (23, 24, 25, 26, 27) having at least one optically variable material (15, 
39, 40, 41) that conveys different color effects at different viewing angles, and at 
least one machine-readable feature substance (16, 17, 18, 19, 30, 37) that does not 
impair the visually visible optically variable effect of the optically variable material 
(4, 15), the feature substance (16, 17, 18, 19, 30, 37) being present in the form of a 
coding or alphanumeric information. 

2. A document of value (1, 14) according to claim 1, characterized in that the 
security element (23, 24, 25, 26, 27) consists of a printed image having a first 
printed layer (16, 37) containing the feature substance (17, 30, 32), said printed layer 
being in the form of the coding or alphanumeric information, and an optically vari- 
able material (15, 39, 40, 41) disposed over said printed layer (16, 37). 

3. A document of value according to claim 1 or 2, characterized in that the se- 
curity element (26, 27) has a second printed layer (3 1, 36) containing no feature sub- 
stance that is disposed in register with the first printed layer (16, 37) and shows the 
same visual appearance as the first printed layer (16, 37). 

4. A document of value (1, 14) according to at least one of claims 1 to 3, char- 
acterized in that the first printed layer has a dark, preferably black, color. 

5. A document of value (1, 14) according to at least one of claims 1 to 4, char- 
acterized in that the security element (23, 24, 25, 26, 27) has two liquid-crystal ma- 
terials (40, 41) with different polarization properties, 

6. A document of value (1, 14) such as a paper of value or ID card with a secu- 
rity element (5) having at least one optically variable material that conveys different 
color effects at different viewing angles, and at least one machine-readable feature 
substance that does not impair the visually visible optically variable effect of the 
optically variable material, the optically variable material and the feature substance 
being disposed in one layer (4) and said layer (4) being present in the form of 
information. 



- 16- 



7. A document of value (1, 14) according to claim 6, characterized in that the 
layer (4) is present on the document of value (1) in the form of a print. 

8. A document of value (1, 14) according to claim 6 or 7, characterized in that 
the layer (4) has a binder of electrically conductive material and optically variable 
pigments dispersed therein. 

9. A document of value (1, 14) according to at least one of claims 1 to 7, char- 
acterized in that the security element (5, 23, 24, 25, 26, 27) is disposed on a plastic 
foil that is connected with the document of value (1, 14). 

10. A document of value (1, 14) such as a paper of value or ID card with a se- 
curity element (21) having at least one optically variable material that conveys dif- 
ferent color effects at different viewing angles, and at least one machine-readable 
feature substance (8) that does not impair the visually visible optically variable ef- 
fect of the optically variable material, the optically variable material and the feature 
substance (8) being disposed in one layer and said layer being a self-supporting plas- 
tic foil (9). 

1 1. A document of value (1, 14) according to at least one of claims 1 to 10, 
characterized in that the plastic foil (9) is present in the form of a thread or band that 
is freely accessible at least partially on the surface of the document of value (1). 

12. A document of value (1) according to at least one of claims 1 to 10, charac- 
terized in that the plastic foil (9) is present in the form of a label that is applied to the 
document of value (1). 

13. A document of value (1, 14) according to at least one of claims 1 to 10, 
characterized in that the plastic foil (9) forms a cover foil of the document of value. 

14. A document of value (1, 14) according to at least one of claims 1 to 13, 
characterized in that the optically variable material (4, 7, 9, 15) is a liquid-crystal 
material. 

15. A document of value (1, 14) according to at least one of claims 1 to 14, 
characterized in that the optically variable material (4, 7, 9, 15) is a liquid-crystal 
polymer material or microencapsulated liquid-crystal material. 
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16. A document of value (1, 14) according to at least one of claims 1 to 13, 
characterized in that the optically variable material (4, 7, 9, 15) is an interference 
layer material. 

17. A document of value (1, 14) according to at least one of claims 1 to 16, 
characterized in that the optically variable material (4, 7, 9, 15) is a pigment or a 
particle with suitable size and shape factor. 

18. A document of value (1, 14) according to at least one of claims 1 to 17, 
characterized in that the machine-readable feature substance (8, 18, 19) is transpar- 
ent in the visible spectral region. 

19. A document of value (1, 14) according to at least one of claims 1 to 18, 
characterized in that the machine-readable feature substance (8, 19) is a material 
luminescing outside the visible spectral region. 

20. A document of value (1, 14) according to claim 19, characterized in that 
the luminescent substance is an inorganic luminescent substance. 

21. A document of value (1, 14) according to at least one of claims 1 to 20, 
characterized in that the machine-readable feature substance (8) is an IR-absorbent 
material. 

22. A document of value (1, 14) according to at least one of claims 1 to 21, 
characterized in that the security element is present on the document of value as a 
multilayer transfer element in whose layer structure the optically variable material 
and feature substance are disposed. 

23. A foil (9) having at least one optically variable material (7, 9, 15, 39, 40, 
41) that conveys different color effects at different viewing angles, characterized in 
that the foil (9) additionally has at least one machine-readable feature substance (8) 
that does not impair the visually visible optically variable effect of the optically 
variable material. 

24. A foil (9) according to claim 23, characterized in that the foil (9) consists 
of a polymer material in which optically variable pigments and the feature substance 
(8) are embedded. 
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25. A foil (9) according to claim 23, characterized in that the foil (9) consists 
of a liquid-crystal or electrically conductive polymer material in which the feature 
substance (8) is embedded. 

26. A foil according to at least one of claims 23 to 25, characterized in that a 
security element (23, 24, 25, 26, 27) is disposed on the foil (9), said element consist- 
ing of a printed image having a first printed layer (16, 37) containing the feature 
substance (17, 30, 32), and an optically variable material (15, 39, 40, 41) disposed 
over said printed layer (16, 37). 

27. A multilayer transfer material (22) having at least one optically variable 
material (12) that conveys different color effects at different viewing angles, charac- 
terized in that the transfer material (22) additionally has at least one machine- 
readable feature substance (8) that does not impair the visually visible optically vari- 
able effect of the optically variable material (12). 

28. A multilayer transfer material (22) according to claim 27, characterized in 
that the transfer material is formed as a hot stamping foil or label material. 

29. A printing ink having at least one binder and one optically variable material 
that conveys different color effects at different viewing angles, characterized in that 
the printing ink additionally has at least one machine-readable feature substance (8) 
that does not impair the visually visible optically variable effect of the optically 
variable material. 

30. A printing ink according to claim 29, characterized in that the printing ink 
contains optically variable pigments in 10 to 30 wt% and feature substance in 0.01 to 
30 wt% preferably 0.01 to 10 wt%, based on the binder. 

31. Plastics pellets, characterized in that the plastic pellets have at least one op- 
tically variable material that conveys different color effects at different viewing an- 
gles and at least one machine-readable feature substance that does not impair the 
visually visible optically variable effect of the optically variable material. 

32. Use of a foil (9) according to at least one of claims 23 to 26 for producing 
security elements or documents of value. 

33. Use of a multilayer transfer material (22) according to claim 27 or 28 for 
producing security elements or documents of value. 
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34. Use of a printing ink according to claim 29 or 30 for security printing, in 
particular printing papers of value. 

35. A method for testing a document of value according to claim 1, character- 
ized in that the existence of the optically variable material is tested in a first step and 
the feature substance is tested in the area of the optically variable material in a sec- 
ond step. 
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